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We claim; 


1. A substance delivery apparatus for^e with a system for supplying 
breathable gas to a human or animal, the apparatps tncludrng : 

T Yi^nt to measure the pressure orihtf suppi&l breathable gas; 
T ragus to detect inhalation og^JjMSuman or a nim al; and 
means to deliver the sub&zzcz to the human or animal during inhalation at a 
pressure rtghgr than the supn&d pressure of the breathable gas* 

2. An apparatus as fbn™ 3 ** in claim 1, wherein the substance is a 

medicinal substance. 

3. An apparatus as claimed in claim 1, wherein the substance is in the 
nn of a gas, mist, aerated suspension, jet t spray, gas mixture or the lite. 

4. An apparatus as claimfo in claim 1 , wherein the substance is delivered 

to the respiratory system of the hunan or animal. 

5. An apparatus as :laimed in claim 4, wherein the substance is delivered 

to the nasal airways of the tafhan or animal. 

6. An apparatus as clajAg^ claim 1, wherein the supplied breathable 
gas is pressurised above atmospheric pressure. 

7 An apparatus as claimed in claim 1, 
breathable gas includes a pressurized gas flow gc 
mask worn by the human or animal via a flexible i 
means includes an airflow sensor adapted to 
breathable gas passing thnwgh the conduit and 
the breathable gas flow rate. 

8. An apparatus as claimed kf claim 7, further including a first amplifier 
to amplify the first input signal too/ second input signal also indicative of the 

breathable gas flow rate. 

9, An apparatus as claimed in claim 7, further including a differentiating 

filter to derive the first signal into a third input signal indicative of acceleration or 


i the system for supplying 
l fluid communication with a 
t, and the inhalation detection 
the volumetric flow race of the 
t a first input signal indicative of 
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d e^rrtfa*! of die breathable gas to thereby indicate inhalation or exhalation 
respectively. 

10. An apparatus as claimed in claim 7, wherein the mask mcludeya'gas 
washout vent to atmosphere and the airflow sensor is disposed downstream ofthe vent 
such mat inhalation can be detected by sensing a reversal of the direction of the 
breathable gas flow through the vent 

11. An apparatus as claimed in claim 10, wherein inhaja^bon is detected by 
sensing an interruption of the breathable gas flow through die 

12. An apparatus as claimed in claim 1, farther i n clu d ing means to 
measure the volume of the substance to be delivered to th/hurnan or animal. 

13. An apparatus as claimed in claim 1/ wherein the pressure measuring 
means is a pressure transducer connected to the conduit, said transducer being adapted 
to generate a fourth input signal indicative of dfe pressure of the breathable gas in the 
conduit. 

14. An apparatus as cbimaOn claim 13, including a second amplifier to 
amplify the fourth input signal into^fifm input signal also indicarive of the breathable 
gas pressure. 

15. An apparatj^as claimec in claim I, wherein the substance delivery 
means is a/ ' 

16. An apparatus as claimed in claim 15, wherein the positive 

displacement pump is a diaphragm pump. 

17. An apparatus as claimed in claim 16, wherein the diaphragm pump is 
in fluid cormnunication with a substance reservoir via a one-way valve adapted to allow 
the substance to only pass fcom the reservoir to me diaphragm pump- 

i apparatus as claimed m epam 10, wnsrem iw diaphragm pump is 
in fluid conununication with the gas supply conduit via a one-way valve adapted to 
allow the substance to only pass rrora/ce diaphragm pump to the conduit 

19. An apparatus asytUimed in claim 16, wherein the diaphragm pump is 
displaced by a linear drive ; 
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20. An apparatus as claimed is claim 19, wherein the linear 
is an electromagnet* 

21. An apparams as claimed in claim 16, wherein the diapta&gm of the 
diaphragm pump is displaced by a rotary to linear converter driven by/a rotary drive 
means. 

22. An apparatns as claimed in claim 21, wherein the rotary drive means 
is an electric DC motor, an etesric AC motor, a stepper motoyfr a brushless motor. 

23. An apparatus as claimed in claim 19, further including a first control 
system having input tt^tk irt*p«** to allow the input of a predetermined sixth input 
signal indicative of the volume of the substance to W delivered and a predetermined 
seventh input signal indicative of the amount by which the pressure of the delivered 
substance should exceed the pressure of the supoded breathable gas, said first control 
system being adapted to receive the second, thjfii, fifth, sixth and seventh input signals 
and calculate and generate a first output sigrcfl indicative of the amount of displacement 
of the linear or rotary drive means and a aftond output signal indicative of the direction 
of the displacement required to produce/ negative or positive pumping pressure . 

24. An apparatus as claimed in claim 23, wherein a negative pumping 
pressure draws the substance from/the substance reservoir into the pump and a positive 
pumping pressure expels the gfcstance from the pump to the conduit and so to the 

f fliman Of &XQIO&1. 

25. An apparatus as rHamrA in claim 24, wherein the first and second 
output signals are sent J a second control system adapted to' convert them into third 
and fourth output sXls indicative of drive means displacement and direction 
respectively, the thjH and fourth output signals being compatible with the linear or 
rotary drive; 

26. An apparatus as claimed in claim 25, wherein the input and output 
s igpais can be/analog and/or digital. * 


fry 


27. A method of delivering a sujfstance to a human or animal being 
supplied with breathable gas, the method injHuding tlie steps of: 
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measuring die pressure of the suppUw breathable gas; 
detecting inhalation by die hunoa or animal; and 

delivering die substance toine human or animal during inhalation at a pressure 
higher than the supplied pressuxero the breathable gas. 

28* A method as claimed in claim 27, wherein the substance is a medicinal 
substance. 

29. A method as claimed in claim 28, wherein the substance is in die form 
of a gas, mist, aerated suspension, jet, spray, gas mixture or the like. 

30. a method as claimed in claim 27, wherein the substance is delivered 
to die respiratory system of the human or animal. 

3L A method as claimed in claim 30, wherein the substance is delivered 

to the nasal airways of the human or animal. 

32. A method as claimg^in claim 27, wherein the supplied breathable gas 
is pressurised above atmospheric^, 

A method as claimed in claim 27, including i 
volumetric flow rate of the breathable gas with an airflow sjfcor and generating a first 
input signal indicative of the breathable gas flow rate. 

34. • A method as claimed in claim 33, folding the step of amplifying the 
first signal into a second signal also indicative of the/breathable gas flow rate. 

35. A method as claimed in claim 33( including the step of differentiating 
the first signal into a third signal indicamfe of breathable gas acceleration or 
deceleration to indicate inhalation or exhalatiy respectively 

36. A method as claimed in j^2 7, including the step of measuring the 
volume of the substance to be delivered to the human or animal. 

37. A method as claimed in claim 36, wherein the breathable gas pressure 
is measured with a pressure transducer adapted to generate a fourth input signal 
indicative of the breathable gas pressure. 
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38. A method as claimed/m claim 37, inchaimg the step of amplifying me 
fourth input signal into a fifth input signal also indicative of the breathable gas 
pressure. 

39. A method as claimed in claim 27, wherein the substance is delivered 
to the tpnrF*" or animal using a positive displacement pump. 

positive 

^ap far^ enr pump is a diaphragm pomp. 

41. A method as claimed in any onprof claim 40, wherein the diaphragm 
pump is in fluid communication with a snbstaifce reservoir via a one-way valve adapted 
to allow the substance to only pass from tide reservoir to the diaphragm pump. 

42. A method as claimejnn claim 40, wherein the diaphragm pomp is also 
in fluid ccmnromication with th/gas supply conduit via a one-way valve adapted to 
allow the substa nce to only piss from the diaphragm pump to ft» flfffoft 

43. A method as claimed in claim 40, wherein the diaphragm pump is 

displaced by a linear drive means. 

_ r _ r> T^ifd in any one of claim 43^aercin the linear drive 

t n^wg is an electromagnet 

45. A method as claimed in claim 40. Wherein the diaphragm pump is 
displaced by a rotary to linear converter driven by aftotary drive means. 

46. A method as claimed in claim/45, wherein me rotary drive means is 
an electric DC motor, an electric AC motor, / stepper motor or a brushless motor. 

47. A method as claimed m claim 43, further including the steps of 
inputting the second, third, fourth, fiftj/ nput signals and a predetermined sixth input 
signal indicative of the volume of tb£ substance to be delivered and a predetennincd 
seventh input signal indicative oljL amount by which me pressure of the delivered 
substance should exceed the pifcsure of me breathable gas into a first control means 
and the first control sy^A^d to generating a first output signal indicative of me 
amc^ cf displacexnem /the drive means and a second output signal indicative of the 
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direction of the displacement required t^lrodnce negative or positive pumping 
pressure. 

48. A method as daimed in claim 47, wherein a negative pumping 
pressure draws the substance from the substance reservoir into die pump and a positive 
pn mptttg pressure expels the substance from the pump to the conduit and so to die 
human or animal. 

48, further including the 


4(U. A method as claimed in, 
inputting the fine and second output sigpds into a second control system and the second 
control system adapted cooverting^iem into third and fourth output signals indicative 
of drive mff flpg displacement Jragth and direction respectively, the third and fourth 
output signals being compatible with the linear or rotary drive means. 
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